Vasoactive mediators derived from the endothelium.
Two of the many mediators synthesized by vascular endothelial cells (EC), are involved in maintaining the surface of the normal, healthy endothelium in a non-thrombogenic state. The first is prostacyclin, a product of arachidonic acid metabolism, discovered in 1976. This labile prostanoid, with a half life of approximately 3 minutes, relaxes vascular smooth muscle and inhibits the aggregation of blood platelets. Prostacyclin and its analogues are currently being tested in the clinic for cardiovascular diseases such as primary pulmonary hypertension. A number of drugs including defibrotide, nafazatrom, ronicol and cicletanine may exert their therapeutic effects by releasing prostacyclin from the EC. The second mediator discussed is endothelium-derived relaxing factor (EDRF), discovered in 1980, which also relaxes smooth muscle and inhibits the aggregation and adhesion of platelets. Substances which stimulate release of EDRF include acetylcholine, bradykinin and ADP. EDRF is even more labile than prostacyclin with a half life counted in seconds. It has recently been identified as nitric oxide formed from L-arginine by an unknown mechanism. Prostacyclin and EDRF are released together following stimulation of endothelial receptors and synergize to inhibit platelet aggregation. It is suggested that these mediators form the endothelial defence mechanism against blood-borne cells and chemicals and that breakdown of this barrier results in diseases such as hypertension and atherosclerosis. The peptide, endothelin is the third mediator under discussion. Characterised and synthesised in 1988, it is the most potent vasoconstrictor so far discovered. Three isomers of endothelin have been identified. Paradoxically, endothelin strongly releases both prostacyclin and EDRF thus modulating its own vasoconstrictor actions.